Adolescent girls are at substantial risk of sexually transmitted diseases including HIV. To reduce these risks, we developed Health Education And Relationship Training (HEART), a webbased intervention focused on developing sexual assertiveness skills and enhancing sexual decision-making. This study assessed the feasibility and acceptability of this new program and examined if perceived acceptability varied according to participant ethnicity, sexual orientation or sexual activity status. Participants were part of a randomized controlled trial of 222 10th-grade girls (M age ¼ 15.26). The current analyses included those in the intervention condition (n ¼ 107; 36% white, 27% black and 29% Hispanic). HEART took approximately 45 min to complete and was feasible to administer in a school-based setting. Participants found the program highly acceptable: 95% liked the program and learned from the program, 88% would recommend the program to a friend and 94% plan to use what they learned in the future. The primary acceptability results did not vary by the ethnicity, sexual orientation or sexual activity status of participants, suggesting broad appeal. Results indicate that this new online program is a promising method to reach and engage adolescents in sexual health education.
Introduction
Adolescent girls in the United States are at heightened risk for sexual health problems including HIV/ AIDS, other sexually transmitted diseases (STDs) and unintended pregnancy [1, 2] . As many as one in four sexually active adolescent girls has an STD, with HPV being the most prevalent [3] , and nearly 250 000 adolescent girls give birth each year, with many more becoming pregnant unintentionally and terminating the pregnancy [2] . Girls may also experience serious long-term consequences from STDs, particularly when they are left untreated. These include the risk of ectopic pregnancy, pelvic inflammatory disease, infertility and cervical cancer [4] [5] [6] . Identifiying effective and engaging intervention strategies to enhance adolescent girls' sexual health practices that can be broadly disseminated is critical for improving adolescent girls' sexual health.
One set of important skills that interventions must target to improve adolescents' abilities to make healthy sexual choices are sexual communication skills. Sexual communication about topics such as condoms, STDs and partner history is one of the strongest predictors of safer sexual behavior [7, 8] .
A recent meta-analysis has shown sexual communication between sexual partners promotes consistent condom use among young people [9] . Although open communication about sexual topics is embarrassing and uncomfortable for many youth [10, 11] , communication skills can improve with training and practice [12, 13] ; this makes sexual communication an ideal target for behavioral interventions.
There are a number of in-person, evidencebased interventions for adolescents that target the development of sexual communication skills [14] [15] [16] [17] [18] ; however, notably fewer prevention programs for adolescents target communication skills using interactive, electronic health (eHealth) approaches [19] . We located seven eHealth programs that include communication skills development in their curricula; however, only two of these studies directly assessed communication skills development in samples that included adolescent girls [20, 21] . eHealth programs use technology-based platforms (e.g. computers, tablets and smartphones) as the primary mechanism for reaching and engaging youth in sexual health education and HIV/STD prevention. Compared with traditional face-to-face intervention approaches, eHealth programs offer a host of benefits including the ease and low cost of administration and increased fidelity of intervention delivery [22, 23] . In addition, content in eHealth programs can be individually tailored and highly interactive and engaging for participants. Given the nearly ubiquitous use of technology among young people [24] , eHealth approaches are also highly relevant for youth.
To address the need for an innovative and effective eHealth sexual communication skills training program, our team developed Project Health Education And Relationship Training (HEART; ProjectHEARTforGirls.com). Project HEART provides comprehensive sex education and focuses on developing sexual communication skills to reduce the risk of HIV/STDs and unplanned pregnancy among youth. We designed the program to be completed in less than an hour without extensive teacher/ facilitator training, making it a potentially useful supplement to many school-based sexual health curricula. The purpose of the current study was to assess the feasibility and acceptability of this program among an ethnically and socioeconomically diverse school-based sample of adolescent girls recruited as part of an ongoing clinical trial. Additionally, this study examined whether the acceptability of the program varied based on participant characteristics including ethnicity, sexual orientation and sexual activity status. This information can be used to guide future adaptations of the program.
Materials and methods

Description of the intervention
While the intervention has been described in detail elsewhere [25] , a brief review is included here. Project HEART is an interactive, skills-focused intervention that is grounded in psychological and health behavior change theories, including the reasoned action model [26] and fuzzy trace theory [27] . The intervention style, content and functionality were developed with the assistance of a community advisory board of five adolescent girls who met monthly with program staff during the intervention development process. As shown in Fig. 1 , the home page resembles a town with a series of five active buildings that girls enter to receive program content. Each building aims to enhance one of the five theory-based areas of sexual decision-making: (i) safer sex motivation, (ii) HIV/STD knowledge, (iii) sexual norms/attitudes;, (iv) safer sex self-efficacy and (v) sexual communication skills. At the doorway to each building, participants complete a screening quiz with corrective feedback. For example, at the entrance to the building focused on knowledge, there is a five-item true/false quiz related to HIV/STD knowledge. For any item that a participant gets incorrect, the correct answer is given in a positively framed, encouraging way. Once inside the building, participants can engage with age-appropriate material in the form of audio/ video clips, tips from other adolescent girls, interactive games and quizzes, colorful infographics and skill-building exercises that include self-feedback given in real time (Fig. 1) . In addition, when a participant answers incorrectly to any item on a screening quiz, the program uses branching logic to provide the participant with an additional link to 'bonus' content within that building. This added content is focused on remedial learning and motivation enhancement, such as an added audio or video clip. This type of tailoring based on participant responses has been shown to enhance program efficacy in HIV/STD prevention programs [28] .
While the importance of sexual communication skills is addressed throughout the program, the communication module focuses specifically on building communication self-efficacy and skills. This module was designed to enhance sexual assertiveness skills and sexual negotiation skills to prepare adolescent girls to confidently and firmly refuse unprotected intercourse and work together with their partners to agree upon safer sex outcomes [29] [30] [31] . In addition to didactic training and modeling from same-age peers, participants are given time to practice sexual communication skills through an audio recording and playback feature in the site (e.g. girls respond to hypothetical scenarios depicting sexual pressure from a partner, record their own responses and then listen to and rate the response; see example in Fig. 1 ).
Participants
Information regarding the feasibility and acceptability of the Project HEART web program has come from an ongoing randomized controlled trial (clinical trial registration number NCT02579135). In Autumn 2015, participants were recruited from four rural, low-income high schools in the southeastern United States. All 371 10th-grade girls attending these schools at the time of the study were invited to participate. Because all students were minors under 18 years old, written parental consent and written student assent were obtained, as per US research standards [32] . As indicated in the study flow diagram (Fig. 2) , 78% of youth returned a parental consent form and 79% of those parents granted consent for their daughter to participate in the study. 
Acceptability of a sexual health program
Thus, the final sample included 222 girls who completed the baseline assessment and were randomized to study conditions (60% overall recruitment-a rate comparable to similar school-based samples; [33] ). For the current study, data collected among the 107 girls who were randomized to the Project HEART intervention condition are reported.
Study design and procedures
After parental consent and student assent were obtained, baseline data were collected using computerized surveys in a classroom setting. Next, participants were randomly assigned to either the Project HEART web program or to an attentionmatched control web program focused on cultivating academic growth mindsets [34, 35] . Random assignment to study condition was conducted using random sampling and allocation procedures in SPSS version 22. Participants were stratified based on school and sexual activity status. Then, over the course of approximately 6 weeks, each participant individually completed the web-based intervention in a private school room. Research study staff coordinated with school personnel to have youth complete the program during one of their elective courses. Participants used headphones to listen to program content and to control for any outside noise.
Immediately following the intervention, participants completed a computerized post-test survey to assess their perceptions of program acceptability. This survey also gathered data on intervention outcomes, which are the focus of the ongoing clinical trial. This included information on sexual communication intentions, safer sex self-efficacy, HIV/STD knowledge, condom attitudes and norms and condom intentions [14, 36, 37] , along with sexual communication skills, based on recorded responses from a behavioral task [38, 39] .
Participants were compensated $10 (USD) for returning their parental consent form (regardless of whether or not consent was granted), $10 for the baseline assessment and $30 for the intervention and immediate post-test assessment. The university institutional review board approved all study procedures.
Measures
Participant characteristics
Demographic data was collected on participant age, race/ethnicity, sexual orientation, parent marital status and parent educational status (a proxy for socioeconomic status). Sexual activity status was assessed with two items: one that inquired whether participants had ever engaged in any sexual activity including sexual touching, oral sex and/or intercourse and a second that inquired whether participants had ever engaged in vaginal intercourse, defined for participants as 'when a boy puts his penis in a girl's vagina.' Additionally, among those who reported sexual activity, information was gathered about condom use at last sex and history of pregnancy.
Feasibility
Feasibility of the program was documented through (i) study enrollment and completion rates, (ii) the time each participant took to complete the program, (iii) the number of technical problems that arose during study implementation and (iv) the strategies used and challenges of implementing the program in a school-based setting.
Acceptability
Program acceptability was assessed through a questionnaire that was adapted from prior acceptability surveys [18, 40, 41] . Specifically, six items were included to assess six aspects of acceptability: (i) an intent to return to the website, (ii) whether one would recommend the program to a friend, (iii) whether one would use information from the program in the future, (iv) how much one liked the program, (v) how much one learned from the program and (vi) how much one felt the program kept their attention. The first three questions were coded with dichotomous response options (yes/nounsure), whereas the last three items used a fourpoint Likert-type scale ranging from 1 ¼ not at all to 4 ¼ a lot. In addition, participants reported whom they planned to talk with about the information they learned in the program in the next 3 months.
Results
Descriptive characteristics
Sample descriptives are included in 
Feasibility
In general, the program was highly feasible to administer. Our study team worked closely with school personnel to reserve classrooms for data collection and arrange data collection during elective courses. All procedures were completed during the school day within one academic period. Our research team worked in teams of two, so that one research assistant could pull a student from their class and escort them to the testing room and the other research assistant could have the computer set up and logged in to the website. Although the majority of sessions proceeded smoothly, five sessions were interrupted by fire drills or school-wide announcements that required participants to momentarily stop the program and adhere to school guidelines. In these instances, participants returned to the program as soon as it was appropriate (generally within 10 min). In a few other instances, teachers mistakenly entered the room during a session. Participants were prompted to continue with the program once teachers left.
Ninety-two percent of participants completed the full program dose, with the majority completing it in 30-60 min (average time ¼ 44 min). Four girls completed the program in less than 30 min due to temporary slowness in internet connection speed that allowed them to skip a module inadvertently (three participants skipped the communication module and one participant skipped both the motivation and knowledge modules). Further, five girls took more than 60 min to complete the program (max time-¼ 77 min), likely due to inattention or slower processing speed. Of note, there were no significant differences in any rating of program acceptability based on the amount of time it took girls to complete the program.
Program acceptability
Overall, girls found the program to be highly acceptable (see Table II ). Specifically, 79% of participants reported they would come back to the website again, 88% would recommend the program to a friend and 94% plan to use the information they learned in the future. Additionally, when asked if they liked the program, learned from the program and felt the program kept their attention, no participants reported 'not at all' and less than 5% reported 'a little' to these items. The remaining 95% of girls reported 'some' or 'a lot' for these items about program likability, learning and attention. The percentage of participants who reported 'a lot' for each item is reported in Table II . Different superscripts within a subgroup indicate significant differences between groups. For comparisons by ethnicity, nine participants who did not identify as black, white or Hispanic were removed. Also, no significant differences were observed between sexually active and nonsexually active participants (all Ps > 0.20); thus, results are not reported here. * P < .05. Additionally, all but one participant (106 of 107) reported they would discuss the information they learned in the ProjectHEARTforGirls.com web program with someone in the next 3 months. A majority of girls planned to discuss program material with best friends (89%) and dating partners (69%). Further, 50% of participants planned to discuss the program with their mothers, whereas only 12% reported they would discuss the program with their fathers. A further breakdown of these results is presented in Table II. Examining differences by ethnicity, sexual orientation and sexual activity status To determine the extent to which the intervention was acceptable for subgroups of girls, a series of 2 tests were conducted to examine differences in perceived acceptability by ethnicity, sexual orientation and sexual activity status. Very few significant differences were noted between groups. As shown in Table II , there was one group difference by ethnicity: compared with Caucasian and Hispanic girls, African American girls indicated that they would be less likely to discuss the information they learned from the program with their best friends. Further, there was one group difference by sexual orientation: compared with nonheterosexual youth, girls who identified as heterosexual were more likely to report intentions to discuss the program with a best friend (P < 0.05). No significant differences were observed in any other acceptability findings, and no significant differences were observed between sexually active and nonsexually active participants (all Ps > 0.20).
Discussion eHealth interventions for youth have shown promise in reducing HIV, other STDs and unintended pregnancy [19] , but few of these have focused on building the sexual communication and negotiation skills that we know are so important for girls' sexual decision-making [9] . The purpose of the current study was to examine the feasibility and acceptability of a new program-ProjectHEARTforGirls.com-that targets sexual communication skills in a tailored, interactive, theory-based web program for adolescent girls. The program can be completed in approximately 45 min and is ideal for school settings where teacher time and expertise may be limited to deliver sexual health content to students.
Overall, the program was feasible to administer in a school-based setting and users found the web program to be highly engaging and acceptable. Approximately 90% of girls reported they would recommend the program to a friend, discuss the program with others and use what they learned in the future. Additionally, over 75% reported they learned a lot and would return to the site again if given the opportunity. Given the inherent challenges in engaging youth and sustaining their attention with educational content [42], we believe these results are extremely promising.
Importantly, few differences were found in ratings of acceptability between participants of different ethnicities, sexual orientations and sexual activity levels, suggesting that this program has broad appeal. We designed the program with input from a diverse group of adolescent advisors and attempted to create a program that would be highly inclusive. The acceptability findings are promising for future use of this program in diverse samples of middle adolescent girls. It is worth noting that participants were compensated for their participation in this study. While the amount of compensation is comparable to other interventions with youth in the United States, it is possible that this compensation increased participant positivity and program acceptance ratings [43] .
As the focus of this program was to enhance sexual communication skills, it also was promising that nearly all girls (99%) who completed this program intended to talk with someone about the information they learned. Best friends were the most common person with whom participants planned to communicate, which is in line with previous work showing that friends are common sources of information and discussion about sex for youth [33, 44] . However, whereas over 80% of youth planned to talk with a best friend and over half planned to talk with a dating partner or their mother about the Acceptability of a sexual health program sexual health information they had learned, only 12% of girls intended to discuss the sexual health program with their fathers. Adolescent girls consistently report talking more with their mothers about sexual topics than their fathers [45, 46] ; yet, fathers can provide important health information to daughters when they seize this opportunity [47, 48] . Additional research is needed to understand the barriers to father-daughter communication and to further enhance parent-child communication about sexual health [49, 50] .
Finally, it should be acknowledged that after the intervention, at least two participants anecdotally noted that they were uncertain how to answer some questions within the program and outcome assessment because they did not date boys. While we attempted to make the program inclusive of sexual minority youth, for example, using genderneutral terms like 'dating partner', the program was geared most heavily toward girls who have male partners. While the transmission of STDs, including HIV, is more likely to occur among girls with male partners than female partners [1] , it is critical that sexual minority youth-who comprised over 20% of the current sample-are also able to receive comprehensive, inclusive, evidence-based sexual health education. It is also important that intervention efforts focus not only on girls but also on adolescent boys, particularly minority youth who are at disproportionate risk for HIV infection [51] . These are exciting and important directions for future adaptations of the Project HEART web program, so that it is effective and inclusive of all youth.
Conclusion
This article describes the initial acceptability evaluation for a new web-based intervention to increase sexual communication skills and decrease risk for STD/HIV among adolescent girls-ProjectHEART forGirls.com. eHealth interventions are a promising approach to delivering timely and engaging sexual health information to young people [52] . Results demonstrate that the program was feasible to administer in a school-based setting and was highly acceptable to adolescent girls.
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